Impact of Hollow Fiber Position in an Industrial UF Module on the Membrane Ageing  by Wang, S. et al.
 Procedia Engineering  44 ( 2012 )  1632 – 1635 









RUGHU WR PDLQWDLQ UHOLDELOLW\ LW LV FRPPRQ SUDFWLFH WR UHJXODUO\ FKHFN PHPEUDQH LQWHJULW\ WR
FRQILUPUHOLDEOHILOWUDWLRQSHUIRUPDQFHGXULQJWKHRSHUDWLRQ6RDQRYHOPHPEUDQHLQWHJULW\WHVW
SURSRVHGE\0RXOLQXVLQJ)H2PDJQHWLFQDQRSDUWLFOHV13DVDVXUURJDWHGHWHFWRURI
PHPEUDQH GDPDJH FDQ EH FODVVLILHG DV D GLUHFW PHWKRG 7KLV VXUURJDWH FKDOOHQJH WHVW IRU
XOWUDILOWUDWLRQPHPEUDQH LQWHJULW\PRQLWRULQJ LV UHYHDOHGDVD SODXVLEOH VROXWLRQ IRU ODUJHVFDOH
DSSOLFDWLRQVZLWK WKHDGYDQWDJHVRIVLPSOLFLW\RQOLQHRSHUDWLRQDFFXUDWHDQGTXLFNGHWHFWLRQ
KLJK VSHFLILFLW\ KLJK VHQVLWLYLW\ DQG YHU\ ORZ LQIOXHQFH RQ PHPEUDQH IRXOLQJ >*XR @
5HFHQWO\DWWHQWLRQKDVEHHQGLUHFWHGWRZDUGVPHPEUDQHOLIHHVWLPDWLRQWKHHIIHFWRIFOHDQLQJ
DJHQWVRQPHPEUDQHDJHLQJDQG WKHHIIHFWRI DJHLQJRQPHPEUDQHSHUIRUPDQFH6R IDU QR
VWXG\KDVDSSURSULDWHO\LQYHVWLJDWHGWKHGLIIHUHQFHRIDJHLQJFKDUDFWHULVWLFVDORQJGLIIHUHQWSDUWV
RI PHPEUDQH PRGXOHV 7KH FUDFNLQJ RI PHPEUDQH ILEHUV FDQQRW EH SUHGLFWHG WKURXJK WKHLU
SRVLWLRQ DQGRU RSHUDWLQJ FRQGLWLRQV 7KH PDLQ REMHFWLYH RI WKLV SDSHU LV WR XVH PDJQHWLF




)H2PDJQHWLF QDQRSDUWLFOHVZHUH SUHSDUHGE\ WKH FKHPLFDO FRSUHFLSLWDWLRQ RI IHUULWH )H
DQG IHUURXV )H VDOWV DQG VWDELOL]HG E\ '06$ 7KH SUHSDUHG QDQRSDUWLFOHV ZHUH
FKDUDFWHUL]HG LQ WHUPV RI VL]H GLVWULEXWLRQ DQGPDJQHWLF VXVFHSWLELOLW\ 7KLV VXVFHSWLELOLW\ ZDV
PHDVXUHG E\ PHDQV RI D %DUWLQJWRQ PDJQHWLF VXVFHSWLELOLW\ PHWHU HTXLSSHG ZLWK D 06%









)RU H[DPSOH IRU PRGXOH   KROORZ ILEHUV DUH WDNHQ UDQGRPO\ IURP WKH EXQGOH 7KH
FKDUDFWHULVWLFVRI WKHGLIIHUHQWPRGXOHVDUHJLYHQ LQ WDEOH$OO WKHPHPEUDQHPRGXOHVZHUH
EDFNZDVKHGDQGWKHQFKDUDFWHUL]HGE\ZDWHUSHUPHDELOLW\PHDVXUHPHQWSULRU WRPDJQHWLF13
WHVW$IWHU REWDLQLQJ D VDWLVIDFWRU\ LQLWLDO SHUPHDELOLW\ WKH SLORW LV ILOOHGZLWK GLVWLOOHGZDWHU$Q
H[SHULPHQW FRQVLVWVRI WKUHHDGGLWLRQVRIP/RIQDQRSDUWLFOH VXVSHQVLRQV W W¶DQG
W¶ DQG IRUHDFKDGGLWLRQVDPSOHVRI IHHGDQGSHUPHDWHDUHFROOHFWHG VDPSOHVSHU
H[SHULPHQW $OO WKH H[SHULPHQWV ZHUH SHUIRUPHG WR FRQVWDQW SHUPHDWH IORZ DQG 703 7KH
PDJQHWLF VXVFHSWLELOLW\ RI SHUPHDWH ZDV PHDVXUHG WR LQYHVWLJDWH ZKHWKHU QDQRSDUWLFOHV KDG
SDVVHGWKURXJKWKHPHPEUDQHRUQRW$IWHUHDFKWHVWWKHPHPEUDQHPRGXOHZDVEDFNZDVKHG
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VKRZV WKDW WKH DJHLQJ RI KROORZ ILEHUV LV QRW KRPRJHQHRXV LQ DQ LQGXVWULDOPRGXOH )LJXUH 
SUHVHQWV WKH UHVXOWV IRU PRGXOHV ZKLFK UHSUHVHQWHG WKH HIIHFW VWXG\ ,W KDV EHHQ FOHDUO\
HVWDEOLVKHGWKDWWKHORFDWLRQRIWKHILEHUVWRZDUGVWKHPRGXOHDVDZKROHKDVOLWWOHLPSDFW7KXV
FRQVLGHULQJEXQGOHHYHU\EXQGOHV0RGXOHVPRGXOHVDUH LQWDFW IRUFRPSURPLVHG




WKHSHULSKHUDO ILEHUVRI WKHVDPHEXQGOH7ZLFH WKHPRGXOH FRQVLVWLQJRIKROORZ ILEHUV WDNHQ
IURPWKHFHQWHURIWKHEXQGOH$'VKRZHGDORVVRILQWHJULW\XQOLNHWKHPRGXOHVFRQVLVWLQJRI
KROORZ ILEHUV WDNHQ IURP WKH SHULSKHU\ % & 7KLV FDQ EH H[SODLQHG E\ D ORZHU EDFNZDVK







IURP LWV RULJLQDO DLP WR VWXG\ WKH DJHLQJ RI PHPEUDQHV 7KH DLU WHVW DOORZHG XV WR YDOLGDWH
FHUWDLQUHVXOWVHVSHFLDOO\ZKHQWKHVL]HRI WKHQDQRSDUWLFOHVZDVYHU\FORVH WR WKHVL]HRI WKH
SRUHV RI WKH PHPEUDQH %XW WKH XVH RI QDQRSDUWLFOHV SURYLGHV D KLJKHU GHIHFW GHWHFWLRQ
VHQVLELOLW\ 7KLV VWXG\ FOHDUO\ GHPRQVWUDWHV WKDW DJHLQJ RI XOWUDILOWUDWLRQ PHPEUDQHV FDQ EH
PRQLWRUHG E\ PHDVXULQJ WKH PDJQHWLF VXVFHSWLELOLW\ RI SHUPHDWH IURP DQ XOWUDILOWUDWLRQ
PHPEUDQH PRGXOH 7KHVH UHVXOWV VKRZHG WKDW WKH KROORZ ILEHUV LQ WKH FHQWHU ]RQHV RI WKH
EXQGOH ZRXOG DJH IDVWHU WKDQ WKRVH LQ WKH RXWHU ]RQHV DURXQG WKH EXQGOH 7KLV UHVXOW LV LQ
DJUHHPHQWZLWKQXPHULFDOVLPXODWLRQ >'DXUHOOH@ LQ WKHFDVHRI WKHEDFNZDVKDJUHDWHU
KHWHURJHQHLW\RIEDFNZDVKHIILFLHQF\PD\DSSHDUDQGOHDGVWRDQKHWHURJHQHRXVDJHLQJ
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